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(54) Vibration insulation pad

(57) A vibration insulating pad PI, through which a center member (10) (fig. 9) may be elasticaily connected
to a vehicle body in an automotive vehicle is formed of rubber and may be disposed in an installation hole

(10a) (fig. 9) formed in the center member (10). The vibration insulating pad PI comprises a head section 2 and
a body section 3 which are coaxially integral with each other through a neck section 4, a generally annular

groove (G) (fig. 3) being formed. An axially extending central through-hole (1) is formed throughout the head,
neck and body section (2A, 3). An axially extending slit 5 is formed extending from the inner to outer surfaces

SI, S2 of the pad PI. The slit 5 is located generally tangential with respect to the through-hole 1 thereby

enabling deformation of the pad (P1) by hands of an operator to fadlitate installation. The slit may be
wedge-shaped (figure 13) and the pad may be oval-shaped (figure 18).
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VIBRATION INSULATING PAD

This invention relates to improvements in a vibration

insulating pad through which two vibratory members are

supportingly connected, and more particularly to such a

vibration insulating pad which is formed of rubber and

disposed in a hole formed in a member for supporting a power

unit of an automotive vehicle.

It is well known that there are automotive vehicles

provided with a center member on which a power unit is

supported. The center member is disposed extending in the

fore-and-aft direction of the automotive vehicle and elastically

supported through vibration insulating pads to a vehicle body

or frame. Each vibration insulating pad is fitted in an

installation hole formed in the center member.

The vibrating insulating pad is formed of rubber and

generally cylindrical so as to be formed with an axially

extending through-hole. The pad includes head, neck and body

sections. The head section is formed tapered to facilitate

installation of the pad in the installation hole of the center

member. A generally annular groove is formed between the

head and body section and around the neck section.

However, difficulties have been encountered in the

above conventional vibration insulating pad as discussed

below. The vibration insulating pad is relatively low in spring

constant to obtain a sufficient vibration insulating effect, which

requires making the pad large-sized to meet a necessary

durability of the pad. Thus, the head section is considerably

larger in diameter than the installation hole of the center

member and therefore it is impossible to install the pad into

the installation hole even upon deforming it by hands of an

operator. In this regard, a pad press-fitting facility such as an
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air cylinder is required for the installation operation for the

pad. This is disadvantageous from the view points of reducing

the number of steps in a production process and of production

cost for a power unit supporting system.

5 It is an object of the present invention to provide an

improved vibration insulating pad which can effectively

overcome drawbacks encountered in conventional vibration

insulating pads.

Another object of the present invention is to provide an

10 improved vibration insulating pad which can be installed to a

predetermined position by hands of an operator without using

any press-fitting facility for the pad.

A further object of the present invention is to provide an

improved vibration insulating pad which can be easily

15 manually fitted in an installation hole which has a diameter

considerably small as compared with the outer diameter of the

pad.

A still further object of the present invention is to

provide an improved vibration insulating pad which can be

20 easily manually fitted in an installation hole even if the pad

takes a variety of shapes other than a generally cylindrical

shape.

A vibration insulating pad of the present invention is

formed of rubber and comprising a generally circular head

25 section. A generally cylindrical neck section is coaxial and

integral with the head section. A generally cylindrical body

section is coaxial and integral with the neck section. A

generally annular groove is formed between the head and

body section and around the neck section. An axially extending

30 central through-hole is formed coaxial and extends axially

throughout the head, neck and body sections. The central

through-hole is defined by an inner surface of the pad. An

axially extending slit continuously extends from the inner

surface to an outer surface of the pad. The slit is defined by



first and second end faces forming part of the pad. in which at

least one of the first and second end faces is generally parallel

with and spaced from a vertical plane containing an axis of the

pad.

The thus arranged vibration insulating pad is installed to

an installation hole of a member in the following manner: First,

the pad is twisted vertically around the axially central ponion

of the slit so that the end faces respectively displace upwardly

and downwardly. This twisting action is continued until the

end faces are axially separate from each other. Then, the pad is

twisted around its axis until the end faces peripherally

displace and take a condition that end faces are located

peripherally opposite relative to their initial positions, upon

which a part of the upper end of the head section is caught by

a part of the lower end of the body section. Accordingly, the

pad is maintained at its twisted condition. Subsequently, the

thus twisted pad is inserted into the installation hole and

rotated upon the groove fitting to a peripheral portion defining

the installation hole. Lastly, the part of the upper end of the

head section caught by the part of the lower end of the body

section is pushed inside and then outside. Accordingly, the

twisted pad is restored to its initial state thus completing the

installation operation of the pad to the installation hole.

Thus, the vibration insulating pad can be easily installed

or fitted in an installation hole by the hands of the operator

without using any press-fitting facility such as an air cylinder,

thus facilitating the installation operation for the pad and

lowering the production cost of a vehicular power unit

supporting system.

In the drawings, like reference numerals designate like

elements and parts throughout all figures, in which:

Fig. 1 is a perspective view of an embodiment of a

vibration insulating pad according to the present invention;
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Fig. 2 is a plan view of the vibration insulating pad of Fig.

1;

Fig. 3 is a side view of the vibration insulating pad of Fig.

1;

5 Fig. 4 is an illustration showing a condition in which the

vibration insulating pad of Fig. 1 is to be installed to a center

member;

Fig. 5 is an illustration showing a condition in which the

vibration insulating pad of Fig. 1 has been installed to the

1 0 center member;

Fig. 6 is an illustration showing a condition in which the

vibration insulating pad of Fig. 1 is vertically twisted around

the axially central portion of a slit;

Fig. 7 is a perspective view of the vibration insulating

1 5 pad of Fig. 1 in its twisted state in which the pad has been also

twisted around its axis;

Fig. 8 is a perspective view of the vibration insulating

pad as viewed from^the direction of an arrow C in Fig. 7;

Fig. 9 is a perspective view showing a condition in which

2 0 the vibration insulating pad of Fig. 1 is to be installed to the

center member;

Fig. 10 is a perspective view showing a state in which the

vibration insulating pad of Fig. 1 is being inserted into the

installation hole of the center member upon being screwed;

2 5 Fig. 11 is a perspective view showing a state in which the

vibration insulating pad at its twisted state is to be restored to

its original state;

Fig. 12 is a fragmentary perspective view showing a

condition in which the vibration insulating pad has been

3 0 installed in position of the center member;

Fig. 13 is a perspective view of another embodiment of

the vibration insulating pad according to the present invention;

Fig. 14 is a plan view of the vibration insulating pad of

Fig. 13;



Fig. 15 is a side view of the vibration insulating pad of

Fig. 13;

Fig. 16 is an illustration showing a condition in which the

vibration insulating pad of Fig. 13 is manually installed in

position of a center member;

Fig. 17A is a plan view of an example of the vibration

insulating pad, similar to the pad of Fig. 13;

Fig. 17B is a plan view similar to Fig. 17A but showing

another example; and

Fig. 18 is a plan view of a modified example of the

vibration insulating pad of Fig. 13.

Referring now to Figs. 1 to 5, an embodiment of a

vibration insulating pad of the present invention is illustrated

by the reference character PL As shown in Figs. 4 and 5, the

vibration insulating pad PI of this embodiment is used to be

fitted in an installation hole 10a formed through a wall of a

center member 10 of an automotive vehicle (not shown). The

center member 10 is located extending in the fore-and-aft

direction of the vehicle and supported through the vibration

insulating pad PI to a vehicle body or frame (not shown). A

power unit including an engine and a transmission is

supported on the center member though not shown.

The vibration insulating pad PI is formed of rubber or

elastomeric material and formed generally cylindrical to have

a generally cylindrical axially extending central through-hole 1

in which a bolt (not shown) is disposed to connect the center

member 10 to the vehicle body through the vibration

insulating pad PI. The vibration insulating pad PI comprises a

generally frusto-conical head section 2 which is formed with a

through-hole la forming part of the central through-hole 1.

The through-hole la is coaxial with the head section 2. The

head section 2 is formed with a frusto-conical surface 2a which

is tapered toward the free or upper end (not identified) of the

head section 2. A flat cylindrical neck section 4 is integral at its
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upper end with the lower end of the head section 2 and

located coaxial with the head section 2. The neck section 4 is

formed with a through-hole lb forming part of the axially

extending central through-hole 1, and has an outer diameter

5 smaller than the outer diameter of the head section 2.

Additionally, a generally cylindrical body section 3 is integral

at its upper end with the lower end of the neck section 4 and

located coaxial with the neck section 4. The body section 3 is

formed with a through-hole Ic forming part of the axially

1 0 extending central through-hole 1 , and formed with a

cylindrical peripheral surface 3a whose outer diameter is

larger than that of the neck section 4 and generally equal to

that of the head section 2. It will be understood that the

through-holes la, lb, Ic have the same diameter and coaxial

1 5 and axially aligned with each other to form the axially

extending central through-hole 1. It will be understood that

the axially extending central through-hole 1 is defined by the

inner surface SI of the pad PI.

The head section 2 is formed at its lower end with an

2 0 annular flat face 2b which is perpendicular to the center axis A

of the pad PI and extends radially outwardly from the outer

peripheral surface of the neck section 4. The body section 3 is

formed at its upper end with an annular flat face 3b which is

parallel with the annular flat face 2b of the head section 2 and

2 5 extends radially outwardly from the outer peripheral surface

of the neck section 4. A generally annular groove G is defined

by the flat faces 2b, 3b and the outer peripheral surface of the

neck section 4. It will be understood that the a peripheral

portion 10b (defining the installation hole 10a) of the center

3 0 member 10 is fitted in the annular groove G as shown in Fig. 5.

An axially extending slit 5 is formed in the vibration

insulating pad PI in such a manner as to extend from the outer

surface S2 to the inner surface SI of the pad PI, so that the

generally cylindrical pad PI has peripherally opposite end

3 5 faces El, E2 which define the slit 5, as shown in Figs. 6 and 7.



It will be understood that the end faces El, E2 face to each

other and may be in contact with each other in a state of Figs.

1 to 5. It is to be noted that the slit 5 extends parallel with an

imaginary vertical plane V (shown in Fig. 2) which contains the

center axis A of the pad PI, and located slightly spaced from

the vertical plane V. In other words, the slit 5 is formed

generally tangential relative to the axially extending central

through-hole 1 particularly as viewed from the direction of .the

axis A as illustrated in Fig. 2.

The manner of installation of the above vibration

insulating pad PI to the center member 10 will be discussed

hereinafter in the order of steps of an instaiiatico process with

reference to Figs. 6 to 12.

First, the vibration insulating pad PI is twisted vertically

around the central portion of the slit 5 by hands of an operator

so that the end faces El, E2 respectively displace upwardly

and downwardly or in opposite directions to each other as

indicated by arrows in Fig. 6. This twisting action is continued

until the end faces El. E2 are brought into such a condition as

to be axially separate from each other so that a part of the

upper end of the head section 2 is below a part of the lower

end of the body section 3.

Then, as shown in Fig. 7, the pad PI is twisted around its

axis until the the end faces El, E2 are peripherally displaced

and brought into such a such a condition that the end faces El,

E2 are respectively positioned at opposite sides relative to

their initial positions shown in Fig. 6. At this condition, the

operator releases his hands from the thus twisted pad IP.

upon which the part of the upper end of the head section 2 is

caught by the part of the lower end of the body section 3. As a

result,, the pad PI is maintained at its vertically twisted state

thereby forming a twisted vibration insulating pad PI' as

shown in Figs. 7 and 8. In this state, the groove G between the

head and body sections 2, 3 takes a helical form.
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Subsequently, as shown in Fig. 9, the tip end portion

(defined by the end face El) of the head section 2 of the

twisted pad PI' is inserted into the installation hole 10a of the

center member 10, and then the tip end part of the groove G is

5 fitted to the inner edge 10c of the peripheral portion 10b

defining the installation opening lOa by the hand of the

operator. The twisted pad PI' is rotated under a state in which

the groove G and the peripheral portion inner edge 10c are.

being fitted with each other, as shown in Fig. 10. Under the

1 0 screwing action of the twisted pad PI', the twisted pad PI' is

gradually upwardly displaced relative to the inner edge 10c

defining the installation hole 10a of the center member 10 so

that the upper part of the twisted pad PI' is reached to a set

state while the lower part of the same is left at a unset state.

15 Lastly, as shown in Fig. 11, the part of upper end of the

head section 2 caught by the part of the lower end of the body

section 3 is pushed inside and then outside, and accordingly

the twisted pad PI' is restored to its initial shape under the

action of a rubber elasticity thereby forming the pad PI as

2 0 shown in Fig. 12, thus completing the installation operation of

the vibration insulating pad PI to the installation hole 10a of

the center member 10.

Next, reasons why the slit 5 is positioned generally

tangentially relative to the axially extending central through-

2 5 hole 1 will be discussed.

If the slit 5 is formed not generally tangential or on the

vertical plane V (in Fig. 2), the following drawbacks are

encountered: Even though the pad PI is twisted around the

central portion of the slit 5 as shown in Fig. 6 and then twisted

3 0 around its axis A in the manner shown in Fig. 7, the part of the

upper end of the head section 2 cannot be caught by the part

of the lower end of the body section 3. As a result, the pad PI*

in the twisted state as shown in Figs. 7 and 8 cannot be

obtained. Additionally, when the part of the upper end of the

3 5 head section 2 caught by the part of the lower end of the body



section 3 is pushed inside and then outside lastly in the

manner shown in Fig. 11. the end faces El, E2 defining the slit

5 interfere with each other and therefore the caught part of

the upper end of the head section 2 cannot be moved outside.

5 As appreciated from the above, the vibration insulating

pad PI of the embodiment can be easily installed or fitted in

an installation hole by hands of an operator without using any

press-fitting facility such as an air cylinder, thus facilitating*

the installation operation for the pad and lowering the

1 0 production cost of a vehicular power unit supporting system.

Figs. 13 to 16 illustrate another embodiment of the

vibration insulating pad P2 of the present invention, which is

similar to the pad PI of the embodiment of Figs. 1 to 12 except

for the shape of the axially extending slit 5\ In this

1 5 embodiment, the slit 5* is of an axially extending cutout of the

generally wedge-shape. More specifically, as best seen from

Fig. 14, the slit or cutout 5' is defmed by the end faces El, E2

of the pad P2. The end face El is generally in an imaginary

vertical plane VI containing the axis A, and therefore extends

2 0 generally radially outwardly. The end face E2 is parallel with

and spaced from the vertical plane V containing the axis A.

The vertical planes VI and V form therebetween an angle of

45*'. so that the end faces El, E2 form therebewteen the same

angle. Thus, the generally cylindrical vibration insulating pad

2 5 P2 of this embodiment takes the form wherein a generally

wedge-shaped part 5' is cut out.

The vibration insulating pad P2 of this embodiment is

installed into the installation hole 10a in a similar manner to

that in the embodiment of Figs. 1 to 12. as follows: As shown in

3 0 Fig. 16, after the pad P2 is twisted to take its twisted state P2',

the twisted pad P2* is inserted into the installation hole upon

the groove 4 being in engagement with the edge 10c defining

the installation hole 10a of the center member 10. Under the

screwing action, the twisted pad P2' is gradually moved

3 5 upwardly and deeply inserted in the installation hole 10a.
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By virtue of the slit or cutout 5'. the amount of twist of

the pad 5' around the axis is large as compared with that in

the embodiment of Figs. 1 to 12, so that the outer diameter of

the twisted pad P2' is reduced thereby further facilitating the

5 installation operation for the pad P2 into the installation hole

10a.

In this regard, in case that the head section 2 of the pad

P2 has an outer diameter considerably larger than the

diameter of the installation hole 10a and additionally is

1 0 considerably large in radial thickness, the volume of the cutout

5' is set considerably large as shown in Fig. 17A thereby

allowing the pad to be manually installed in position. In case of

the head section 2 has an outer diameter not so larger than the

diameter of the installation hole 10a and additionally is small

1 5 in radial thickness, the volume of the cutout 5' is set small as

shown in Fig. 17B thereby allowing the pad P2 to be manually

installed in position.

Fig. 18 illustrates a modified example of the vibration

insulating pad P2' of the embodiment of Figs. 13 to 17B. The

2 0 vibration insulating pad P2' of this example is similar to that of

the embodiment of Figs. 13 to 17B except for the shape of the

cross-section perpendicular to the axis thereof. The pad P2' is

generally oval-shaped in cross-section and formed with the

generally wedge-shaped slit or cutout 5*. It will be understood

2 5 from this example that pads having a variety of cross-sectional

shapes other than a circular shape can be easily manually

installed in position by virtue of the slit or cutout 5*.

While preferred embodiments have been described,

variations thereto will occur to those skilled in the art within

3 0 the scope of the present inventive concepts which are

delineated by the following claims. For example, in order to

further facilitate the installation operation of the vibration

insulating pad PI, P2, ?2\ it will be appreciated that the

peripheral edge portion 2e may be cut out to reduce the outer

3 5 diameter of the head section 2 as shown in Fig. 15, or
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otherwise the outer periphery of the head section 2 may be

partly formed arcuate.
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* Claims:-

1, A vibration insulating pad comprising:

a head section;

a neck section which is coaxial with said head secticr.:

a body section which is coaxial with said neck section;

means defining a generally annular groove between said head

and body section and around said neck section;

means defining an axially extending central through-hole

which is formed coaxial and extends axially throughout said head,

neck and body sections, said central through-hole being defined

by an inner surface of said pad; and

means defining an axially extending slit which continuously

extends from the inner surface to an outer surface of said pad,

said slit defining means including means defining first and

second end faces of said pad, at least one of said first and

second end faces being generally parallel with and spaced from a

first vertical plane containing an axis of said pad,

2, A vibration insulating pad as claimed in claim 1,

wherein the first and second end faces are generally parallel and

contactable with each other.

3, A vibration insulating pad as claimed in claim 1,

wherein the first end face extends generally radially outwardly,

and the second end face extends generally parallel with and

spaced from the first vertical plane to form said slit in a

general wedge-shape.

i4. A vibration insulating pad as claimed in claim 3,

wherein the first vertical plane intersects a second vertical

plane containing the axis and the first end face, the first and

second vertical planes forming therebetween an angle.

5. A vibration insulating pad as claimed in any one of the

preceding claims, wherein the head section is generally circular

in shape and the neck and body sections are generally cylindrical

in shape.
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6. A vibration insulating pac as claimed in claim 5,

wherein said head section has a generally frustoconical surface

forming part of the outer surface cf said pad, the frustoconical

surface being coaxial with said head section.

7. A vibration insulating pad as claimed in claim 5 or 6,

wherein said pad is annular in cross-section perpendicular to the

axis of said pad.

8. A vibration insulating pad as claimed in any one of

claims 1 to ^ , wherein said pad is generally oval-shape in

cross-section perpendicular to the axis of said pad.

9. A vibration insulating pad as claimed in any one of the

preceding claims, wherein the neck section is integral with the

head section and the body section is integral with the neck

section.

10. A vibration insulating pad as claimed in any one of the

preceding claims, wherein the vibration insulating pad is formed

of rubber.

11. A vibration insulating pad substantially as

hereinbefore described with reference to and as shown in Figures

1 to 12, Figures 13 to 16, Figure 17a, Figure 17b, or Figure 18

of the accompanying drawings.
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